A neopullulanase-type alpha-amylase gene from Thermoactinomyces vulgaris R-47.
Shimizu et al. and ourselves have reported some enzymatic properties of an alpha-amylase from Thermoactinomyces vulgaris R-47 that hydrolyzed pullulan to produce panose [M. Shimizu et al., Agric. Biol. Chem., 42, 1681-1688 (1978); Y. Sakano et al., Agric. Biol. Chem., 46, 1121-1129 (1982)]. In this study, we cloned a gene for an alpha-amylase, which was different from the one mentioned above but also hydrolyzed pullulan to produce panose, from T. vulgaris R-47, and analyzed the entire primary structure of the gene. We designated the previously reported enzyme as T. vulgaris alpha-amylase I (TVA I), and this novel enzyme as T. vulgaris alpha-amylase II (TVA II). The nucleotide sequence had an open reading frame of 1755 base pairs corresponding to a protein of 585 amino acid residues. Although this novel alpha-amylase, TVA II, hydrolyzed both pullulan and starch, the ratio of pullulan-hydrolyzing activity to starch-hydrolyzing activity of the enzyme was higher than that of TVA I, and the primary structure of the enzyme resembled neopullulanase, which scarcely hydrolyzed starch, rather than that of TVA I.